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WATER-SAVING TECHNOLOGIES FOR DRIP IRRIGATION OF COTTON IN
THE SOUTH OF RUSSIA

Research article

Abstract

The article presents the results of research in 2019—2020 about 4 modes of drip irrigation with maintaining of the Soil Pre-
Irrigation Moisture (SPIM) 65-65-60, 70-70-65, 75-75-70, 80-80-75 % of Full Moisture Capacity (FMC), as well as 4 doses of
mineral fertilizers with quantity of N70P30K23, N105P45K34, N140P60K45 and N175P75K56 kg/ha in the south of Russia.
As a result of the completed field experiments, it was found that the highest yield of raw cotton of 5.33 t/ha was obtained while
maintaining SPIM 75-75-70 % of FMC and applying fertilizers with doses of N175P75K56 kg/ha. The maintaining such a
level of water supply and mineral nutrition made it possible to obtain the minimum values of the Water Total Consumption
Coefficients (WTCC) of 46,6 mm/t and the Irrigation Water Expenses (IWE) 22.8 mm/ton, which, in comparison with other
studied variants, made it possible to reduce the Total Water Consumption (Volume of Irrigation Water, Rainfalls, Soil
Moisture Reserves) and the consumption of irrigation water alone to obtain 1 ton of raw cotton, respectively, up to 91,6 and
39,2 mm/ton, or up to 163,8 and 162,1%. The comparison with the control showed that drip irrigation, in comparison with
furrow irrigation, made it possible to increase the yield of raw cotton by 1,.37 t/ha or 30,8%. At the same time, the total
consumption of water and the consumption only of irrigation water to obtain 1 ton of raw cotton decreased by 74,8 and 76,4
mm or respectively, by 134,2 and 280,6%.
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BOJAOCBEPEI'AIOIIUE TEXHOJIOI'M ITPU KAIIEJIBHOM OPOIIEHUUA
XJIOMYATHUKA HA IOTE POCCHUH

Hayunas craTtbs

AHHOTALIUA

B craThe mpeacTaBiIeHBI pe3yNabTaTHl UCCIenoBaHUM, mpoBen€éHHBIX B 2019-2020 TT., B KOTOPBIX M3y4alloch 4 pexuma
KareJIbHOTO OPOIICHHS C TPEINOIUBHBIMHA MMOPOTaMH BIAKHOCTH mo4Bbl 65-65-60, 70-70-65, 75-75-70, 80-80-75 % HB Ha
¢one 4-x 103 MuHepansHbIX yaoopernii N70P30K23, N105P45K34, N140P60K45 and N175P75K56 kr.m.B./Ta B YCIOBHSAX
IOra Poccun. VccenoBaHus MO3BOMMIN YCTAHOBUTD, YTO HAaWOOIBIIIAas OHOIOTHYecKast ypOKaifHOCTh XJIOMKa-cepma 5,33 1/ra
MOTyYeHa TpH TOJJAEPXKAHUHM TPEIIOIUBHON BJIAXHOCTH MouBBl 75-75-70% HB wn BHeceHmm ynoOpeHuil mo3amu
N175P75K56. [Ipu TakoMm ypoBHE BOZOOOECTIEYCHHOCTH M MUHEPAIBHOTO MTUTAHUS OBLTH MOTyYeHBl MUHUMAJIbHEIC 3HAUCHUS
k03 duureHTOB BogonoTpebaenus 466 M%T u 3aTpar opocuTenbHON Boabl 228 MS/T, KOTOpbIE, HO CPABHEHHUIO C JPYTHMH
N3y4aeMbIMH BapHaHTaMHM, ITO3BOJMMIN CHHM3WTh OOIIMA pacxon BOABI (OpOCHTENbHash HOPMA, OCAJKH, IOYBCHHBIC
BIIAr03amachl) U Pacxoj] TOIEKO OPOCUTEIHHON BOJBI IS TIOXYYEHUs | TOHHBI-CHIPIIA COOTBETCTBEHHO 110 916 u 392 M3/T unu
1o 163,8 n 162,1 %. CpaBHeHHE ¢ KOHTPOJIEM IT0KA3aJI0, YTO KalelbHOE OPOIICHHE, TI0 CPAaBHEHHIO C ITOJIMBOM IO 0OpO3/aM,
TIO3BOJIMJIO TIOBBICHTH YpOXKaHOCTH XJomka-ceipia Ha 1,37 1/ra wim Ha 30,8 %. Ilpm sToM, oOmuii pacxom BOABI M Pacxon
TOJILKO OPOCHUTENBHOM BOJIBI JUIS TIOMyYeHHUs | TOHHBI-CHIPIIA YMEHBIIMIICS COOTBETCTBEHHO Ha 748 n 764 M%/T wiv Ha 134,2 u
280,6 %.

KnroueBsble cjioBa: 1mokaszaTeny MPOIyKTUBHOCTH HCIIOIb30BAHMS BJIArH, KalelbHOE OpOIICHHE, YPOXKaiHOCTh XJIOMKa-
CBIpIIa.
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1. Introduction

Drip irrigation (DR) of agricultural crops is actively developing in the south of Russia, where the largest quantity of irrigated
areas in our country is concentrated. For example, at present, in the Volgograd region 50% of the arable land is irrigated with
sprinkler irrigation, and the other 50% - with drip irrigation.

We have been conducting research about the cultivation of various vegetable crops with drip irrigation and sprinkling in the
Volgograd State Agrarian University for more than 20 years [1].

In the conditions of import substitution, given the urgent requirement to develop Russian cotton growing in the region, 5 years
ago we began to study the efficiency of these irrigation methods for irrigating cotton.

After 3 years of preliminary research in 2016-2018 [2], [3], [4], beginning from 2019, a field experiment was started to study
various soil water regimes and doses of mineral fertilizers to obtain the yield of raw cotton from 3 to 5 t/ha with sprinkling and
drip irrigation.

In our field experiments, for the first time in the region, one of the main research tasks was to study the possibility of water
saving using drip irrigation of cotton.

The world's population is growing rapidly. For its existence, water is needed primarily for drinking and municipal water
supply, industry and agriculture. However, the reserves of clean fresh water in the world are very limited.

In the condition of a sharply increasing shortage of fresh water, the issues of saving water for the production of agricultural
products simultaneously with an increase the yield of agricultural crops are very actual.

Numerous studies both in Russia and abroad have shown that drip irrigation can significantly increase the yield of agricultural
crops with a significant reduction of irrigation water in comparison with other irrigation methods.

In this regard, the issues of studying the possibility of reducing the consumption of irrigation water to obtain 1 ton of raw
cotton occupy a significant place in the many research about growing cotton using this method of irrigation, conducted in
Uzbekistan [2], [3], [4], India [5], [6], [7], China [8], [9], [10], [11], Turkey [15] and the USA [16], [17], [18].

2. Methods

The experimental site is located in the Educational Research and Production Center "Gornaya Polyana™ of the Volgograd
State Agrarian University. The soils of the site are light chestnut. The climate here is sharply continental with cold little snow
winters and hot dry summer.

This article presents the results of studies in 2019 and 2020, which weather conditions, in relation of rainfall to the sum of
average daily air temperatures, were characterized as severely arid.

The research was carried out with the cotton variety "PGSSH-1". This ultra-fast sort was created by breeders from the
Volgograd State Agrarian University and the Republic of Uzbekistan especially for the soil and climatic conditions of the
Volgograd region [19].

In our experiments, to obtain the yield of raw cotton from 2 to 5 t/ha, four variants of the drip irrigation regime were
studied: DI -1, DI -2, DI -3, DI -4 with maintaining the Soil Pre-Irrigation Moisture respectively 65-65- 60, 70-70-65, 75-75-70
and 80-80-75% of FMC in the interphase periods "sowing - flowering", "flowering - fruit formation" and "end of fruit
formation - ripening".

Simultaneously, four variants of the quantity of mineral fertilizers (QF) were investigated: the first variant (QF -1) with
doses of N70P30K23; the second option (QF -2) - N105P45K34; the third option (QF -3) - N140P60K45 and the fourth option
(QF -4) - N175P75K56 (kg/ha).

The control in these field experiments was the option with the traditional for Central Asia furrow irrigation, where we were
maintained the same level of mineral nutrition as in the QF-4 variant (N175P75K56 kg/ha) and the irrigation regime with
SPIM 75-75- 70% of FMC, the same as in the with option DI-3.

The assessment of water-saving technologies for drip irrigation of cotton was carried out according to two key indicators
are commonly used to compare options in irrigation research: the Water Total Consumption Coefficients (WTCC) and the
Irrigation Water Expenses (IWE).

The first indicator (WTCC) was defined as the ratio of the Total Water Consumption (Volume of Irrigation Water,
Rainfalls, Soil Moisture Reserves) to the obtained yield of this crop. That is, it shows the efficiency of using the total amount
of water to produce 1 ton of harvest.

To determine the second indicator (IWE), it was necessary to divide the VVolume of Irrigation Water for season by the yield
of raw cotton.

That is, in contrast to the WTCC, it shows how much volume only of irrigation water per season is consumed to obtain 1
ton of raw cotton, which is especially important for comparing various applied irrigation technologies and methods.

3. Results

The average yield of raw cotton for 2019-2020 is presented in the Table 1. The results of the performed research showed
that the first factor that influenced on the yield of raw cotton was the drip irrigation regime.

On the options with fertilizer doses of N70P30K23 (QF-1) with an increase of the Soil Pre-Irrigation Moisture from 65-65-
60 to 70-70-65% of FMC on the DI-2 option, compared to DI -1, the yield of raw cotton increased by 0,21 t/ha or 12,9%.

With an increase SPIM from 65-65-60 (DI-1) to 80-80-75% of FMC (DI-4), the increase in yield was 0,53 t/ha or 32,2%.

The highest increase of raw cotton yield was observed while maintaining the irrigation regime of 75-75-70% of FMC. Here,
on the DI-3 option, in comparison with DI-1, the increase of yield reached 0,53 t/ha or 32,2%.

The similar patterns were obtained at other levels of mineral nutrition.
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Our research have shown that the minimum yield of raw cotton 1,63 ... 4,30 t/ha was obtained while maintaining the soil
moisture before irrigation 65-65-60% of FMC.

An increase SPIM up to 70-70-65% of FMC on the variants DI-2 contributed to obtaining the yield of raw cotton 1,84 ...
4,71 t/ha. This, in comparison with DI-1, made it possible to obtain an increase in yield 0,21 ... 0,72 t/ha or 9,7 ... 22,6%.

Higher productivity of cotton crops 2,16 ... 5,16 t/ha was observed on the DI-4 variants, where the increase in yield was 0,53
...1,01t/ha or 20,1 ... 32,2%.

Our studies have shown that the second factor that influenced the yield of raw cotton was the quantity of applied mineral
fertilizers.

Table 1 — Yield of the raw cotton (YY) on average for 2019-2020

Depending on the irrigation regime Depending on the quantity of fertilizers
Experience . AY Experience . AY
oF:)tions Yield tha | % o%tions Yield tha 0 | %
Drip irrigation
QF-1 DI-1
DI-1 1,63 - - QF-1 1,63 - -
DI-2 1,84 0,21 12,9 QF-2 2,50 0,87 53,1
DI-3 2,47 0,84 51,2 QF-3 3,17 1,54 94,5
DI-4 2,16 0,53 32,2 QF-4 4,30 2,67 163,5
QF -2 DI-2
DI-1 2,50 - - QF-1 1,84 - -
DI-2 2,82 0,32 12,8 QF-2 2,82 0,98 53,4
DI-3 3,23 0,74 29,5 QF-3 3,89 2,05 1117
DI-4 3,05 0,56 22,2 QF-4 4,71 2,88 156,7
QF -3 DI-3
DI-1 3,17 - - QF-1 2,47 - -
DI-2 3,89 0,72 22,6 QF-2 3,23 0,77 31,0
DI-3 4,45 1,28 40,4 QF-3 4,45 1,99 80,5
DI-4 4,18 1,01 31,7 QF-4 5,33 2,86 116,0
QF -4 DI-4
DI-1 4,30 - - QF-1 2,16 - -
DI-2 4,71 0,41 9,7 QF-2 3,05 0,90 41,5
DI-3 5,33 1,03 24,0 QF-3 4,18 2,02 93,7
DI-4 5,16 0,87 20,1 QF-4 5,16 3,01 139,4
Furrow irrigation (FI)
FI(DI-3,QF-3) | 308 [ -1,37 | -308 [FI(DI-3,QF-3) | 308 | -137 | -308

The minimum yield of raw cotton 1,63 ... 2,47 t/ha was obtained on the options QF-1 with fertilizer doses of N70P30K23.

An increase of the mineral nutrition level to N105P45K34 on the QF -2 variants contributed to the yield of 2,50 ... 3,23 t/ha.
This, in comparison with QF-1, made it possible to obtain an increase in yield of 0,77 ... 0,98 t/ha or 31,0 ... 53,4%.

The higher yield of 3,17 ... 4,45 t/ha was observed on the QF-3 variants, where the increase in yield was 1,54 ... 2,05 t/ha or
80,5 ... 111,7%.

The highest yield of raw cotton of 4,30 ... 5,33 t/ha and its increase, in comparison with QF-1, by 2,67 ... 3,01 t/ha or by
116,0 ... 163,5% were obtained on the variants QF-4, where the highest level of mineral nutrition N175P75K56 was maintained.

As aresult (Table 1), the highest yield of raw cotton on average for 2019-2020. equal to 5,33 t/ha was obtained on the DI-3
option with maintaining the Soil Pre-Irrigation Moisture 75-75-70% of FMC at the same time applying the highest doses of
fertilizers N175P75K56, as on the QF-4 variant in our experiments.

The comparison with the control showed that the yield of raw cotton on the site with furrow irrigation was equal 3,08 t/ha,
which was 1,37 t/ha or 30,8% lower than the yield of 4,45 t/ha while maintaining the third level of water availability on the
variant of drip irrigation DI-3 and soil fertilization on the variant QF-3.

The Water Total Consumption Coefficients for assessing the efficiency of using moisture to obtain 1 ton of raw cotton
obtained in our studies are shown in the Table 2.

The analysis of the obtained results made it possible to establish that the soil water regime was one of the main factors
affecting the value of these indicators of the productivity of moisture using during the growing season of cotton.

On the QF-1 variants, with the doses of fertilizer N70P30K23, the minimum value of WTCC 100,7 mm/ton was obtained
while maintaining the irrigation regime of 75-75-70% of FMC in the DI-3 variant.

A further rise of the water supply level to 80-80-75% of FMC caused the increase of water consumption to obtain 1 ton of
raw cotton by 16,5 mm or 16,4%.

A decrease of the pre-irrigation soil moisture to 70-70-65 and further to 65-65-60% of FMC also increased the unproductive
use of the total water consumption by 31,9 ... 46,8 mm/ton or 31,7 ... 46,4%.

The same patterns were obtained on variants with other doses of mineral fertilizers.

Thus, the results of the study showed that the lowest water consumption for obtaining 1 ton of raw cotton, 46,6 ... 100,7
mm/ton, was obtained on the DI-3 options with maintaining SPIM 75-75-70% of FMC. A rise of the pre-irrigation soil moisture
to 80-80-75% of FMC caused an increase of the water consumption coefficients by 2,3 ... 16,5 mm/ton or 5,0 ... 16,4%, and a
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decrease of the the pre-irrigation threshold of soil moisture to 70-70-65 and further to 65 -65-60% of FMC - by 5,0 ... 46,8
mm/ton or by 10,7 ... 46,4%.

Consequently, the drip irrigation regime of 75-75-65% HB was optimal for growing cotton in the south of Russia.

An even stronger factor influencing the productivity of moisture use in cotton crops was the level of soil fertilization.

The highest moisture consumption for obtaining 1 ton of raw cotton 100,7 ... 147,5 mm was established on the QF-1
variants with mineral fertilizer doses N70P30K23. With an increase of the mineral nutrition level to N105P45K34 on the DU-2
variants, the Water Total Consumption Coefficients decreased to 75,8... 86,3 mm/ton. A further increase in the fertilization of
cotton crops to the level of N140P60K45 on the QF-3 variants contributed to a decrease WTCC to 55,8 ... 75,8 mm/ton.

Table 2 — Water Total Consumption Coefficients (WTCC) for cotton on average for 2019-2020

Depending on the irrigation regime Depending on the quantity of fertilizers
Experience WTCC, AWTCC Experience WTCC, AWTCC
options mm/ton mmiton | % options mm/ton mmiton [ %
Drip irrigation
QF-1 DI-1
DI-1 1475 46,8 46,4 QF-1 147,5 91,6 163,8
DI-2 132,6 31,9 31,7 QF-2 96,3 40,4 72,2
DI-3 100,7 - - QF-3 75,8 19,9 35,6
DI-4 1172 16,5 16,4 QF-4 55,9 - -
QF -2 DI-2
DI-1 96,3 194 25,3 QF-1 132,6 81,0 157,0
DI-2 86,3 9,5 12,3 QF-2 86,3 34,8 67,4
DI-3 76,9 - - QF-3 62,5 11,0 21,2
DI-4 82,8 5,9 7,7 QF-4 51,6 - -
QF -3 DI-3
DI-1 75,8 20,0 35,9 QF-1 100,7 54,1 116,0
DI-2 62,5 6,8 12,1 QF-2 76,9 30,2 64,9
DI-3 55,8 - - QF-3 55,8 9,2 19,7
DI-4 60,5 4,7 8,4 QF-4 46,6 - -
QF -4 DI-4
DI-1 55,9 9,3 20,0 QF-1 117,2 68,2 139,5
DI-2 51,6 5,0 10,7 QF-2 82,8 33,9 69,2
DI-3 46,6 - - QF-3 60,5 11,5 23,6
DI-4 48,9 2,3 5,0 QF-4 48,9 - -
Furrow irrigation (FI)
FI(DI-3,QF-3) | 1306 | 748 | 1342 [ FI(DI-3,QF-3) | 130,6 | 748 | 1342

The lowest values of these indicators, 46,6 ... 51,6 mm/ton were obtained on the QF-4 variants, where fertilizers were
applied in doses of N175P75K56. In comparison with the variants of soil fertilization QF-3, this made it possible to reduce the
water consumption for obtaining 1 ton of raw cotton by 9,2 ... 19,9 mm or by 19,7 ... 35,6%; in comparison with the QF -2
variants - by 30,2... 40,4 mm or by 64,9... 72,2%, and in comparison, with the QF -1 variants - by 54,1... 91,6 mm or by
116,0... 163,8%.

As a result, it was found (Table 2) that the lowest Water Total Consumption Coefficient, on average for 2019-2020. equal to
46,6 mm/ton, was obtained on the option with the optimal irrigation regime DI-3 with maintaining the pre-irrigation level of soil
moisture 75-75-70% of FMC simultaneously with the introduction of the highest doses of fertilizers in our experiments
N175P75K56, as on the option QF-4.

The maintaining such a regime of drip irrigation made it possible to reduce the total water consumption for obtaining 1 ton
of raw cotton to 46,8 m or 46,4%, and the formation of such a level of mineral nutrition - to 91,6 mm or 163,8%.

The further analysis made it possible to establish that the WTCC obtained for the control option, on average for 2 years of
research was equal to 130,6 mm/ton. He showed that maintaining SPIM 75-75-70% of FMC on the drip irrigation option DI-3 in
combination with the level of soil fertilization N140P60K45 on the QF-3 option allowed to reduce the total water consumption
for the formation of 1 ton of raw cotton by 74,8 mm or 134,2% compared to furrow irrigation.

The Irrigation Water Expenses for assessing the efficiency of using irrigation water to obtain 1 ton of raw cotton are shown
in the Table 3.

The analysis of the available results made it possible to establish that the Irrigation Water Expenses in our studies changed
according to the same patterns as the Water Total Consumption Coefficients.

The water regime of the soil was one of the main factors influencing the value of these key indicators of the productivity of
moisture use.

The research results showed that the lowest irrigation water consumption for obtaining 1 ton of raw cotton 22,8 ... 49,1
mm/ton was obtained for DI-3 options. A rise of the pre-irrigation soil moisture to 80-80-75% of MFC caused an increase of the
Irrigation Water Expenses by 2,6 ... 11,6 mm/ton or 11,4 ... 23,6%, and a decrease of the soil moisture before irrigation to 70-70-
65 and further to 65-65-60% of MFC - by 0,8 ... 14,3 mm/ton or 3,6 ... 29,1%.
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Therefore, the dynamics of the Irrigation Water Expenses, as well as Water Total Consumption Coefficients, proves that
maintaining the water supply level at least 75-75-70% of MFC was the optimal drip irrigation regime for growing cotton on the
light chestnut soil of the south of Russia.

The second factor affecting the productivity of the use of irrigation water in cotton crops was the level of soil fertilization.

The highest costs of irrigation water for obtaining 1 ton of raw cotton 49,1 ... 63,3 mm were established on the QF-1
variants with the quantity of fertilizers N70P30K23. With an increase of the mineral nutrition level up to N105P45K34 on the
QF-2 variants IWE decreased to 37,4 ... 42,8 mm/ton. Further improvement of the fertilization of cotton crops to the level of
N140P60K45 on the QF-3 variants helped to reduce the consumption of irrigation water to 27,2 ... 32,6 mm/ton.

The lowest values of these indicators 22,8 ... 25,3 mm/ton, were obtained on the QF-4 variants, where fertilizers were
applied in doses of N175P75K56. In comparison with QF -3 variants of soil fertilization, this made it possible to reduce the
Irrigation Water Expenses to obtain 1 ton of raw cotton by 4,5 ... 8,4 mm or 19,7 ... 34,9%; in comparison with the QF -2
variants - by 14,7 ... 17,5 mm or 64,4 ... 71,5%, and in comparison, with the QF -1 variants - by 26,3 ... 39,2 mm or
115,6 ... 162,1%.

Table 3 — Irrigation Water Expenses (IWE) for cotton on average for 2019-2020

Depending on the irrigation regime Depending on the quantity of fertilizers
Experience IWE, A IWE Experience IWE, A IWE
options mm/ton mmiton | % options mm/ton mm/ton [ %
Drip irrigation
QF-1 DI-1
DI-1 63,3 14,3 29,1 QF-1 63,3 39,2 162,1
DI-2 60,1 11,1 22,6 QF-2 414 17,3 71,5
DI-3 49,1 - - QF-3 32,6 8,4 34,9
DI-4 60,6 11,6 23,6 QF-4 24,2 - -
QF-2 DI-2
DI-1 41,4 4,0 10,8 QF-1 60,1 36,6 1552
DI-2 39,3 19 5,0 QF-2 39,3 15,7 66,7
DI-3 37,4 - - QF-3 28,5 4,9 20,9
DI-4 42,8 5,4 14,5 QF-4 23,6 - -
QF-3 DI-3
DI-1 32,6 5,4 19,7 QF-1 49,1 26,3 115,6
DI-2 28,5 13 4,7 QF-2 37,4 14,7 64,4
DI-3 27,2 - - QF-3 27,2 4,5 19,7
DI-4 31,3 4,1 15,1 QF-4 22,8 - -
QF-4 DI-4
DI-1 24,2 14 6,2 QF-1 60,6 350,3 139,2
DI-2 23,6 0,8 3,6 QF-2 42,8 17,5 68,9
DI-3 22,8 - - QF-3 31,3 6,0 23,7
DI-4 25,3 2,6 11,4 QF-4 25,3 - -
Furrow irrigation (FI)
FI(DI-3,QF-3) | 1037 | 764 | 2806 [ FI(DI-3,QF-3) | 1037 | 764 [ 2806

Thus, our studies have shown that the lowest costs of irrigation water, on average for 2019-2020. equal to 228 m3/t, were
obtained on the DI-3 option with maintaining the pre-irrigation moisture threshold of 75-75-70% HB simultaneously with the
application of the highest doses of fertilizers N175P75K56, as on the QF-4 option.

Maintaining such a regime of drip irrigation made it possible to reduce the consumption of irrigation water for obtaining 1
ton of raw cotton to 14,3 mm or to 29,1%, and the formation of such a level of mineral nutrition - to 39,2 mm or 162,1%.

The further analysis (Table 3) made it possible to establish that, on the control variant, the Irrigation Water Expenses were
obtained, on average for 2 years of research equal to 103,7 mm/ton.

So, it was found that maintaining the pre-irrigation soil moisture of 75-75-70% of FMC using the drip irrigation in
combination with soil fertilization N140P60K45 can reduce the irrigation water consumption for the formation of 1 ton of raw
cotton by 76,4 mm or by 280,6% in comparison with furrow irrigation.

To maintain such a regime of drip irrigation, it was carried out 1 post-sowing irrigation with a rate of 13,0 mm/ha and 2...3
irrigations of 16,0 mm/ha in the period from sowing to flowering and else 2 ... 3 irrigations with a rate of 16,0 mm/ha in the
period from flowering to fruit formation and of 1 ... 2 irrigations of 19,0 mm/ha in the period from the end of fruit formation to
ripening.

4, Conclusion

As a result of the conducted field experiments, it was found that the highest yield of raw cotton of 5,33 t/ha on the light
chestnut soil of the south of Russia was obtained while maintaining the pre-irrigation soil moisture of 75-75-70% of FMC and
applying fertilizers with doses of N175P75K56.

Maintaining this level of water supply and mineral nutrition made it possible to obtain the minimum values of the Water
Total Consumption Coefficient 46,6 mm/ton and the Irrigation Water Expenses 22,8 mm/t, which, in comparison with other
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studied options, made it possible to reduce the total water consumption (irrigation rate, precipitation, soil moisture reserves)
and the consumption only of irrigation water to obtain 1 ton of raw cotton, respectively, up to 91,6 and 39,2 mm or up to 163,8
and 162,1%.

Comparison with the control showed that drip irrigation, in comparison with furrow irrigation, made it possible to increase
the yield of raw cotton by 1,37 t/ha or 30,8%. At the same time, the total water consumption and the consumption of only
irrigation water to obtain 1 ton of raw cotton | decreased by 74,8 and 76,4 mm, or by 134,2 and 280,6%, respectively.
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